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Regular cannabis use and psychotic disorders (such as
schizophrenia) are associated in the general population
(1,2), and heavy cannabis users are over-represented among
new cases of schizophrenia (3-5). These findings, and rising
rates of cannabis use among young people in many devel-
oped countries, have prompted debates about whether
cannabis use may be a contributory cause of psychosis, that
is, it may precipitate schizophrenia in vulnerable individu-
als. This hypothesis assumes that cannabis use is one factor
among many others (including genetic predisposition and
other unknown causes) that together cause schizophrenia. 

There are also other possible explanations of the associ-
ation. Common factors may increase the risk of cannabis
use and psychosis, without the two being directly related.
Cannabis could also be used to self-medicate the symptoms
of schizophrenia (6-15).

The consistent finding of an association between cannabis
use and psychosis makes chance an unlikely explanation of
the association, and there are also now a number of prospec-
tive studies showing that cannabis use often precedes psy-
chosis. The more difficult task has been excluding the hy-
pothesis that the relationship is due to other factors, such as
other drug use or a genetic predisposition to develop schizo-
phrenia and use cannabis. 

LONGITUDINAL STUDIES

The strongest evidence that cannabis use is a contribu-
tory cause of schizophrenia comes from longitudinal stud-
ies of large representative samples of the population who
have been followed over time to see if cannabis users are at
higher risk of developing schizophrenia. The earliest such

study was a 15-year prospective investigation of cannabis
use and schizophrenia in 50,465 Swedish conscripts. The
study found that those who had tried cannabis by age 18
were 2.4 times more likely to be diagnosed with schizo-
phrenia than those who had not (16) and the risk of this di-
agnosis increased with the frequency of cannabis use. The
risks were substantially reduced but still significant after
statistical adjustment for variables that were related to the
risk of developing schizophrenia.

Zammit et al (17) reported a 27-year follow-up of the
Swedish cohort that also found a dose-response relation-
ship between frequency of cannabis use at baseline and risk
of schizophrenia during the follow-up. The relationship be-
tween cannabis use and schizophrenia persisted when the
authors statistically controlled for the effects of other drug
use and other potential confounding factors, including a
history of psychiatric symptoms at baseline. Assuming a
causal relationship, and given current patterns of use, they
estimated that 13% of cases of schizophrenia could be
averted if all cannabis use were prevented. 

Zammit et al’s findings have been supported in a three-
year longitudinal study of the relationship between self-re-
ported cannabis use and psychosis in a community sample
of 4,848 people in the Netherlands (18). Van Os et al found
that cannabis use at baseline predicted an increased risk of
psychotic symptoms during the follow-up period in indi-
viduals who had not reported these symptoms at baseline.
There was a dose-response relationship between frequency
of cannabis use at baseline and risk of psychotic symptoms
during the follow-up period. This relationship persisted
when they statistically controlled for the effects of other
drug use, and it was stronger for cases with more severe psy-
chotic symptoms. Individuals who reported any psychotic

We briefly review the evidence that cannabis use in adolescence and young adulthood is a contributory cause of schizophreniform psy-
choses, by summarising longitudinal studies that: a) have examined relationships between cannabis use and the risk of psychosis or psy-
chotic symptoms; and b) have controlled for potential confounders, such as other forms of drug use and personal characteristics that pre-
dict an increased risk of psychosis. There is now reasonable evidence from longitudinal studies that regular cannabis use predicts an in-
creased risk of schizophrenia and of reporting psychotic symptoms. These relationships have persisted after controlling for confounding
variables such as personal characteristics and other drug use. The relationships did not seem to be explained by cannabis being used to
self-medicate symptoms of psychosis. A contributory causal relationship is biologically plausible because psychotic disorders involve dis-
turbances in the dopamine neurotransmitter system with which the cannabinoid system interacts, as has been shown by animal studies
and a human provocation study. We briefly explore the clinical and public health implications of the most plausible hypothesis, that
cannabis use precipitates schizophrenia in persons who are vulnerable because of a personal or family history of schizophrenia. 
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symptoms at baseline were more likely to develop schizo-
phrenia if they used cannabis than were individuals who
were not so vulnerable.

These findings have been replicated in one German and
two New Zealand cohort studies. Henquet et al (19) report-
ed a 4-year follow-up of a cohort of 2,437 adolescents and
young adults between 1995 and 1999 in Munich. They found
a dose-response relationship between self-reported cannabis
use at baseline and the likelihood of reporting psychotic
symptoms at follow-up. Young people who reported psy-
chotic symptoms at baseline were much more likely to expe-
rience psychotic symptoms at follow-up if they used cannabis.

Arseneault et al (20) reported a prospective study of
young adults in a New Zealand birth cohort (n=759) whose
members had been assessed on risk factors for psychotic
symptoms and disorders since birth. They found a relation-
ship between cannabis use by age 15 and an increased risk
of psychotic symptoms by age 26. So too did Fergusson et
al (21) in a longitudinal study of the relationship between
cannabis dependence at age 18 and psychotic symptoms at
age 21 in the Christchurch Health and Development Study
birth cohort of 1,265 children. They found that cannabis de-
pendence at age 18 predicted an increased risk of psychot-
ic symptoms at age 21 (relative risk, RR=2.3). This associa-
tion was smaller but still significant after adjustment for po-
tential confounders (RR=1.8). 

French researchers studied the relationship between
cannabis use and psychotic symptoms using an “experience
sampling method” (22). These investigators asked 79 college
students to report on their drug use and psychotic symptoms
at randomly selected time points, several times each day
over 7 consecutive days. The students gave their ratings af-
ter being prompted to do so by a signal sent to a portable
electronic device. High cannabis users (n=41) and students
identified as vulnerable to psychosis (n=16) were over-rep-
resented. In time periods when cannabis was used, users re-
ported more unusual perceptions, and vulnerable individu-
als who used cannabis were more likely to report strange im-
pressions and unusual perceptions than individuals who
lacked this vulnerability. There was no relationship between
reporting unusual experiences and using cannabis, as would
be expected if self-medication were involved. 

Moore et al (23) reported a meta-analysis of six major
longitudinal studies of the relationship between cannabis
use and psychosis. They found an increased risk (odds ra-
tio, OR=1.4; 95% confidence interval, CI: 1.20, 1.65) of
psychotic disorder if someone ever used cannabis. There
was also a dose-response relationship between self-report-
ed frequency of cannabis use and the risk of subsequently
developing psychotic symptoms or a psychotic disorder
(OR=2.09; 95% CI: 1.54, 2.84). They argued that reverse
causation had been better controlled in the majority of
these studies (by either excluding cases reporting psychot-
ic symptoms at baseline or by statistically adjusting for pre-
existing psychotic symptoms). In all studies the association
between cannabis use and psychosis was attenuated after

statistical adjustment for potential confounders. 

THE EFFECTS OF CANNABIS USE ON THE 
INCIDENCE OF PSYCHOSIS

Given this evidence, has the incidence of schizophrenia,
particularly early-onset acute cases, changed during the
1970s and 1980s, when there have been very substantial in-
creases in cannabis use among young adults in Australia
and North America? A study modelling trends in the inci-
dence of psychoses in Australia did not find clear evidence
of any increase in incidence following steep increases in
cannabis use during the 1980s (24). A more recent model-
ling study in the UK (25) suggested that it may be too early
to detect any effect of cannabis use on the incidence of psy-
choses, because rates of cannabis use only increased during
the 1990s in that country. A recent British (26) and a Swiss
study (27) reported suggestive evidence of an increased in-
cidence of psychoses among males in recent birth cohorts
with the highest rates of cannabis use in adolescence. This
work needs to be replicated in future research. 

BIOLOGICAL PLAUSIBILITY

The dopaminergic system has long been considered to
play an important role in psychotic disorders (28), but there
is increasing evidence that the cannabinoid system may al-
so be involved (29-32). The following types of evidence
strongly suggest that a contributory causal role for cannabis
in psychoses is biologically plausible. 

First, elevated levels of anandamide, an endogenous
cannabinoid agonist, have been found in the cerebrospinal
fluid of persons with schizophrenia (33). A case-control study
found that persons with schizophrenia had a greater density
of CB1 receptors in the prefrontal cortex than controls (34). 

Second, an interaction has been reported between
cannabis use and the catechol-O-methyl transferase (COMT)
Val158Met polymorphism (35). Alterations in catecholamine,
particularly dopamine, metabolism have been well docu-
mented among persons with schizophrenia and other schi-
zophreniform disorders (36). The COMT functional poly-
morphism is a methylation enzyme that is important for the
metabolism of dopamine (37). 

Third, there is evidence from older retrospective (see 38)
and more recently from prospective studies of recent onset
cases of schizophrenia that regular cannabis use exacerbates
the symptoms of the disorder (39-41). Prospective studies that
have controlled for the effects of medication noncompliance
(39,40) suggest that the relationship is not explained in this
way. D’Souza et al (42,43) have found that intravenous
tetrahydrocannabinol (THC) given under double-blind place-
bo control conditions produces dose-dependent increases in
positive and negative psychotic symptoms in healthy volun-
teers and patients with schizophrenia in remission. 
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A PUBLIC HEALTH CASE FOR PRUDENCE

Given residual uncertainties about the evidence for a
causal relation between cannabis and psychosis, we need to
consider the possible costs and benefits of different policy ac-
tions. This suggests that it is good policy to encourage young
individuals to avoid using cannabis or at least to delay such
use until early adulthood (44). If the relation is truly causal,
the public health gain (a reduction in schizophrenia inci-
dence) would arguably offset the foregone pleasure among
those young individuals who either did not use cannabis or
delayed using it until young adulthood. This argument makes
a good case for discouraging cannabis use among young in-
dividuals, but it leaves room for disagreement about the best
method of achieving this goal in particular population
groups. It is to these latter questions that we now turn.

RESPONDING TO CANNABIS USE AMONG PEOPLE
WITH PSYCHOSES

There is reasonable evidence that individuals with psy-
choses who are regular cannabis users have more positive
symptoms, more frequent relapses, and require more hospi-
talization (41,45). It is accordingly wise to encourage young
people with psychotic symptoms who use cannabis to stop
or, at the very least, to encourage them reduce their fre-
quency of use. 

The major challenges lie in finding ways to persuade in-
dividuals with schizophrenia to stop doing something they
enjoy and to help those who want to stop using cannabis but
find it difficult to do so. Recent evaluations of psychological
interventions for cannabis dependence in individuals with-
out psychoses report modest rates of abstinence at the end
of treatment (20 to 40%) and substantial rates of relapse
thereafter (46). Many individuals with schizophrenia have
characteristics that predict a poor outcome: they lack social
support, they may be cognitively impaired, they are often un-
employed, and they do not comply with treatment (47-49).
A recent Cochrane review (50) found no clear evidence that
supported any type of substance abuse treatment in schizo-
phrenia over standard care. The development of more effec-
tive pharmacologic and psychological methods of treatment
for cannabis dependence should be a research priority (29).

INFORMING YOUNG PEOPLE ABOUT THE MENTAL
HEALTH RISKS OF CANNABIS USE

Finding effective ways of explaining the psychotogenic
effects of cannabis use to young individuals is a major pub-
lic health challenge. Young people also need to be informed
about the risks of becoming dependent on cannabis, im-
pairing their educational achievement, and increasing their
risk of depression (51,52). These risks have often been over-
shadowed in the public debate about cannabis use, yet add

weight to the argument for discouraging cannabis use among
young individuals.

CONCLUSIONS

Regular cannabis use predicts an increased risk of schizo-
phrenia, and the relationship persists after controlling for
confounding variables. The relationship is unlikely to be ex-
plained by self-medication. There is increasing evidence that
the association is biologically plausible, but given the com-
plex nature of the aetiology of schizophrenia and related dis-
orders, it is unlikely that the relationship will be due to an in-
teraction between cannabis use and a single gene. Uncer-
tainty about the biological mechanisms should not distract us
from using educational, psychological and social interven-
tions to reduce the use of cannabis by vulnerable young peo-
ple and thereby the risk of problems related to its use (53). 
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